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WC con+cted  a comprehensive &ew  ufsekaed  adverse event repotts  thut  were submitted  to the Food and Drug Administration (FDAJ fbr
interferon be&lb  during the/M30  months followinglicensure.  7% adverse  events  rwkwcd  we h#afon  rftc  reactions, injection site  necrosts,
and non-injecthn  site  necroses. These adverse events  were sckcted  Krause  offthe  r&k  frequency  of injtion  site  reactions and  because  offhe
severity and squelue of certain  injection rite  and  non+c&ion  s&e  necmses.  Our review cno&d  us to characferixe  the  dinicaf  presentation and

the treatment  reccfved,  which were  not described in rhe  puckage  insert  or by the lfNB (interfhn  beta-lb) Multipk Sckrosk  Study Group
pu6/icocion.  T h e  time o f  o n s e t  o f  t i e  a d v e r s e  events  Tanged  from  I - 2 9  months  afir  ink&ion  o f  infcrfkon  &eta-f  b  zreoxmenc  w i t h  a  m e a n  o f  I

month. In general, the  more dir&ah)  significant  adverse mnrs  (i.t,  injection  s&e necroris  and no&j&on  site necrosis)  developed  more &w/y
fhctn the injectiun site mxtiom  Greuw  tim  85%  Dfthe  odversc  evetxs  pmcmed with  a~  or two signs/symptoms,  afthough he  number of signs/
symptoms ranged  from  I-8, #o predomkwce  oftreeotmeno  for the  adwrsc  twntd  wb~ obserwxl  The  man  *iking  fmdhg  was &ttar.the over&
sex ratio, whidr  couM  be due  to repwUng  ar&i@cts,  wds 8.1: I femak:m&.
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htroduction

Interferon beta-lb was licensed by the Food and Drug
Administration (FDA] in @ly 1993 for use in
decreasing the frequency of clinical exacerbations in
relapsing-emitting multiple sclerosis. Since that time,
numerous adverse event reports have been submitted

2’ to FDA for interferon beta-lb. Among those were
L adverse event reports for injection site reactions,

injection site necroses, and non-injection site necroses.
Because of the relative severity and poss’ible  serious
sequelae of the injection site necroses and  non-
injection site necroses in particular, we reviewed the
reports available in the FDA database as to the
frequencies, clinical presentations, treatments re-
ceived, and, when possible, outcomes of these adverse
events. We believe that the results of our review are of
dinical  relevance and will be useful to neurologists
who manage multiple sclerosis patients receiving
interferon beta-lb.

M e t h o d s

FDA receives adverse event reports from two sources:
(1)  manufacturers, who are required by Federal
,regulation to submit to FDA all adverse events known
to them for FDA-licensed products, and (2)  individuals
(e.g,,  physicians, pharmacists, patients). who report
adverse events to FDA on a voluntary basis, whether
as private persons or on behalf of health care
institutions.‘,’ The source of the data for this review
consisted of all interferon beta-lb adverse event
reports received by FDA and entered into FDA’s
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database between July 1993  and January 1996,
representing the first 30 months post-licensure of
interferon beta-lb.

The criteria for  selection of’ interferon beta-lb
adverse event reports for’ this review were: (1)  ‘key

.words’  (Le., used to index each adverse event report in
FDA’s  database) that denoted injection site reactions,

‘injection site necroses, and/or non-injection site
necroses and (21 the retrievability of .a hard copy of
the adverse event report, either from FDA’s post-
licensure adverse event reviewer for interferon beta-lb
or from the FDA database archives.

Injection. site reactions were defined as localized
reactions such as erythema  or pain and excluded
necrosis; Non-injection site necroses were distant from
thhci.$2;tion site (e.g., fingers, forearms, genitourinary

The data tabulated from  each adverse event report
included patient age, patient sex, and length of
interferon beta-lb treatment at the time of onset of
the adverse event, Due to widely varying degrees of
detail provided in the adverse event reports [e.g.,
patient reported injection site reactions a couple of
weeks after starting interferon beta-lb), the time to
onset could be uniformly determined across ail reports
only in monthly increments. Other informatian
selected‘ included the clinical presentation of each
adverse event (e.g., bruising, ulceration, necrotizing
fasciitis), the treatment received for each adverse event
(e,g.,  steroids, antibiotics, surgery, not indicated), and
the clinical outcome of each adverse event (e.g.,
resolved, indeterminate). The treatment received for
each adverse event could be uniformly determined
only overall, not whether any of multiple treatments j
received were concurrent or sequential.

The percentage of missing data is noted in the
Results section. Duplicate adverse event reports [e.g.,



separate reports for a given patient submitted by both
the physician and the manufacturer), when recognized
by the adverse event reviewer, were eliminated from
the study. The injection site necrosis and non-injection
site necrosis groups do not contain duplicates. The
largest group, 1443 reports of injection site reactions,
may contain a few duplicates. Adverse event reports
that described more than one of the adverse events
reviewed (e.g., both, injection site reaction and
necrosis) were categorized as the more clinically
significant.

For,most  of the adverse event reports reviewed, the
data consisted of the information contained in the
adverse event reports as originally submitted to FDA.
In some cases, however. the information ww supple-
mented by one or, both of the following means: (11
telephone follow-up with the initial reporter and/or
other persons familiar with the patient’s adverse event
(e.g,, patient, physician. pharmacist) and (2)  additional
records (e.g., hospital discharge summaries, biopsy

‘reports) subsequently forwarded to FDA by those
persons.

RfdtS

A total of WX-Z  adverse event reports for ikerferon
beta-lb was received by FDA between July 1993 and
January 1996. Of these, 2974 were indexed with ‘key
words’ denoting the adverse events selected for this
review. Hard copies of the adverse event reports
available from the reviewer or the database archives
were retrieved and known duplicates were omitted.
Reports were reviewed for 1443 (58%)  of the injection
site reactions, 212 (Q2%1  af the injection Site necruses,

and 10 (100%) of the non-injection site necrosas.  The
number of reports of each adverse event reviewed is
given in Table 1. Although the relative frequencies and
percentages of the non-injection site necroies are
included in the  following text  and Tables, we
acknowledge that their significance and interpretation
must be tentative, given the relatively small number of
these adverse event reports in our review.

The patient sex, patient age, and the length of
interferon beta-lb treatment at the time of onset of the
adverse event are likewise given in Table I. The patient
age range was similar for injection site reactiona and
necroses. However, the patient age range appeared to be
considerably narrower for the non-injection site ne-
croses and included neither geriatric patients nor male
patients. The mean number of months between the start
of interferon beta-lb treatment and the onset of the
adverse event was least for the injection site reactions
(i.e., 2.1 months) and greatest for the non-injection site
necroses (Le., 3.4 months), Although not presented in
Table I,  59% of alI  adverse events began within the first
month of treatment,

The clinical presentation of the adverse events is
shown in Table 2, For  the injection site reactions that
were characterized, 827 (57%) presented with erythe-
ma, and 439 (30%) presented with pain. Of the
injection site reactions, 551 (38%) presented with a
single sign/symptom. The remainder included up to
eight signs/symptoms.
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Table 1 Adverse event reports reviewed I.q  pat,ient  sex.
patient age and length of interkron beta-lb treatmint at the
time of onset of the adverse event

7:

?njection  sifti  Injection Non-injection
reactions site ~7eurosis  site nemvses
(r&443) b7=2121 In=lO)

Sex fOOj
Female 1253 (87%11  183 (86%)  i0 (100%)
Male 154 (11%) 25 (11%)  -
NW’  . se  [3%1 4 (2%) -

Ratio
Female : Male 8.1!1 7.3 : 1 *

Age &earl
Rallge 23-71 23-70 23 -40
Median 42
N/F ZOsQ;14%1 30 fI4%1 3 (30%)

Time between  start bf interferar?  beta-lb treatment and
onset of adverse event fmonths)

Range <l-29 . 61-19 .Gl-7
Mean 2.1 3.1 3.4
S.D. 3.0 3.2 2.3

Median G1.0 61.0 Gil.0
N/I= 250 (17%) 35 (17%) 1  (10%)

‘N/I  = information not indicated. *Ratio not calculated
because of relatively small number OF adverse event reports
and because all patients were female

Table z Adverse events reviewed b$  clinical uresentation

Injection
site

mactions
(n=14431

Injection Non-injectlorl
s i te s i te

necmsis nucmses
(n=21?) (n=lO)

Sign/S~ympZom  l

Necrosis 212 (ml%]
Erythema 827 (57%) :22 110%)
PainInduration’ 439 (30%] 39 (18%)182

(13%)
6

(4%)
Bruising 176 (12%) 22 (10%)
Edema 156 (lo%1 11 (5%)
Discoloration 133 (9%) 2 II%1
PrUlitllS I20 (8%) 4 (2%)
Ulceration
Infection

too  (7%) 22 (10%)
63 (4%) 25 (12%)

Fasciitis 4 (2%)
Vasculitis

63%)
5 (2%]

Other 193 12 @3%jb
NIT 131 (9%) -

No of Signs/Symptoms t%j
1 sign./symptom 551 (38%) 120 (53%)
2 signs/symptoms 403 (28%) 48 123%)
3 signs/symptom8 222 (15%) 30 (14%)
24 signs/symptoms 137 (10%) 22 (10%)
N/I” 131 (9%) -

Ii  (60%)
4 (40%)

*Percentages of signs/symptoms >lOO.D%  because >1  ad-
verse event report included 21 sign/symptom. ‘Other=
@c5.0%,  in decreasing order of frequencv:  hypersen&ivi:v.
warmth,  scabbing, inflammation, scar&. dryness, idt-
speciiic,  blistering, rash,  atrophv,  nurnbnem  leathery-like \
skin, burn-like appearance, cellulkis, psoriasis, cyst. ‘Other=
8~3.0%.  in decreasing order of f’req~ency:  csllulitis, drvness,
blistering. rash, spider angioma,  thrombosis, warmth. WCNII=
information not indicated

I ,



The treatment remived  for the adverse events is
~IIO~VII  in Table 3. Across  all adverse events, the
relative  percentages for which the treatment received
was  not indicated were between 48 and 77%. For the
injc?c:lion site reactions, 11 different treatments were
rzljortnrl  (e.g., entibiotics, discontinuation of interferon
b&a-lb, change in injection technique, steroids). No
single treatment predominated, and the number of
treatments received ranged from l-4.

Among the nine treatments specified fo; the
injection site necroses, antibiotics was the most
frequent, accounting for 31%, with surgery the next
most frequent. accounting for 21%. The number of
treatments received ranged from 1 - 4.

When specified, onlv two treatments were reported
’ for the non-injection site necroses. Surgery was the

most frequent, accounting for four of the 10 adverse
event reports, Followed b!-  entibiotics,  accounting for

Table 3 Adverse events reviewed by treatment received

IrijmAion i n j ec t i on  .Vonhjectiun
si te site site

reociiorrs necrcses necroses
(nz14-13) (n=2121 In=lO)

TmJfmnf*
i\ntibiotics 104 (700) 65 (31%] a (20%)
Discontinued 89 (6%) 9 (4%) -

interferon betn-1  b
Steroids 74 (PO) 28 (13%) -
Strrgcry” 12 (l”r%] 44 121%) 4 (40%)
Other 167 14
N/I"

(10%)': -
(12'bl" 102 (48%) 6 (60%)

1113  17Po)
So  01  Twr!nwn  ts  trxeived

1  trcatnwnt 231 (1G"n) 64 (30%) 2 (ZO%J
2 tre.+itments 64 (S"u  f 34 IlS'%) 2 (20%)
3 3 treatments 16 (1%) 1 2 (6%1 -

N/S 1113 (77"o) 102 (48%! 6 (60%:)

*Percentages  of treatments >lOO.O%  because al adverse
t~~w~f  r e p o r t  inchled >l t r e a t m e n t .  “Surgerv-incision/
timinagc!.  debridttment.  excision. and/or  skin  grafhng.  “Other
= @ C3.1Y’ib in decreasing  orrier  of frequency: change in
injection technique. analgesic.  antihistamine. decreased
mtcrferon  beta-lb dosage. i,ilamin.  anesthetic, interferon aifa.
‘Other = Q  &‘.O%  in decreasing ortler  of frequsnc!,:  change
in injection technique. analgesic. decreased interferon beta-
III dosegr!.  vitamin. anesthetic. antihistamine. interferon affe.

tI7!iltI~l~3IltS  rc!r:r:ivt:tl  raugrd li-om 0110 tcr tlvo.

Only !5’3(i  of rupnrts c:ontainc!ti illl~  infornlatioll  about
tht: outcome of thr!  adverse c!vent.  Thus, there was
essentially no outcome! inforniiltion  available from Ihe
adverse e\*ents reports review&

Discussion

Injection site reactions. injcclion site necrosis, and
non-injection site necrosis ‘LI’CI’L!  observed during the
clinical trial of interferon beta-lb for relapsing
remitting multiple sclerosis. Since a clinical trial
involves a’ relatively small. st!lt?ct  group of patients.
we reviewed the adverse evc?nt  reports for injection.site reactions, injectlon  site n(!c:roses. and non-injsc-
tion site necroses involving interferon beta-lb in the
FDA database to obtain more complete information on
these adverse events since 1110  drug has gone into
general use.

The adverse event reporting system at FDA is .a
passive reporting system. Such systems have a number
of, limitations [e.g., underreporting, reporter bias,
incompIete and missing information). Also, informa-
tion as to the actual number of patients receiving this
product is not available so that incidence rates cannot
be calcuiatsd.a  Nevertheless, this reporting system can
provide useful information and provide leads for the
generation of hypotheses,

We found that the greatest percentage of adverse
events began within the first month of interferon beta-
lb treatment. The longest the until onset of the

_ adverse event was 29 months. On average, the Ieast
clinically significant (Le., injection site reactions)
required less time to develop than the tiore  clinically
significant U.e., injection site and non-injection site
necroses). The relative likelihood.of  clinically signifi-
cant adverse events (e.g., requiring medical interven-
tion, resulting in irreversible and permanent sequeIae)
was greatest for mm-injection site necroses. In patients
with more thari one type of adverse event, no invariant
clinical course or evolutionary pattern was observed,

Females appeared to be at greater risk, overall, than
males for these adverse events, as shown by the
composite 8.1: 1 female : male ratio in this review. The
sex ratio for multiple sclerosis is estimated to be 2 : 1
female : male.’ We found nq information in our review
or from the clinical trial results to suggest what, if an!;,
factors might cause females to be more prone than
males for these adverse events. Some or all of this sex
differential could be due to artifacts (e-g.,  if greater
proportioris of females were treated with interferon
beta-lb, if females were less compliant with the
recommended injection site rotation pattern, if females
were more likely to report an adverse event).

Alihough  the number of reports of non-injection site
necrosis was smal1 and allowed only t en ta t i ve
interpretations, the age range of patients who experi-
enced non-injection site necroses might be narrower L
than that for both injection site reactions and necroses.
Also, no male or geriatric patients”were  included.

The treatment received for the adverse event was
available for approximately XI% of the cases re-



Binicol trial”*” FDA review
(n=124] (il=1685)

__.. . .._  -.--  . --.--  -----.-___-
sl?s  I%  J

Females 68.4 8lY+8
Males 30.6 10.8
N/l” 2.5
Femele : nsle  retio 2.3 : i 6.1 :1

zigi? (w?ar)
Range 18-50 13-71
Mean 3 6 . 0 4 3 . 1
S.D. 7.9” 9.0

Time between Stuart  of  interferon beta- Zb  treatment and
onset of adverse  c?w..nt
Median 7  d a y s CI  month
Adverse event reports (%I

Injection site reacticm 8 5 30.1
Injection si.te  necrosis 5 2 . 7

* Non-injection. site 2 0 . 2
tl0CrOSiS

“N/I=infarmation  not indicated. “Value  extfapolated from
data  providads

viewed. And since only 5% of the reports contained
information as to outcome of the adverse event, no
assessment can be made of treatment &icacy based an
the adverse event reports reviewed for this study.

Given the known limitations of clinical trial?  it is of
interest to compare our results Mirth  those of the
clinica  trial for interferon beta-lb presented in Table
4. In general, our results were similar. The rank order
of the adverse event frequencies in our review was the
same as that in the clinical trial. and the time to’onset
of the adverse event was also similar, The lower
relative percentage of adverse events in our review
was undoubtedly attributable to the known under-
reporting in a passive reporting system such as FElA’s.’
This underreporting cannot be readily estimated and is
influenced by numerous variables (e.g., severity of
adverse event; number of patients under treatment,
estimated by the manufacturer to have been 30,000 in
November 1995P  The lower relative percentage of
injection site reactions, in particular, may be in part
attributable to an under-sampling cf adverse events
from the FDA database. due to limitations of the ‘key
word’ indexing of adverse event reports (i.e., max-
imum of four ‘key words’ per adverse event report).
This under-sampling, though anticipated, could
neither be compensated for a priori nor estimated.

As might be expected, our results showed a wider
age range of patients than in the clinical trial. This can
presumably be accounted for by the postmarketing
phenomenon, that patients receiving interferon beta-lb
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after FDA licensure  -would  be  expected to be yore
demographically and clinically diverse than’ those ijr
the clinical trial, the latter having been selected
according to pre-set eligibility criteria.z.”

Our results showed a much higher relative fema-
le: PaIe ratio of 8.1: 1 than in the clinical trial. In the
clinical trial the female: male  ratio was 2.3  : 1, which is
about the same as the estimated sex ratio for the
incidence of multiple sclerosis.‘.”

These findings emphasize that injection site
readtions, *injection site nccroses, and non-injection
site necroses warrant careful and continued clinical
monitoring.‘i,7. Such reactions should continue to be
reported to the manufecturer or the FDA MedWatch
program (l-SO!-332-1088)  so that more. definitive
information on the epidemiology. treatment, and
outcome of these .adverse events may be obtained.
In particular. the apparent female preponderance of
the adverse events found in this review deserves
further study. .
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